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DETAILED ACTION 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 . 1 7(e), was filed in this application after allowance or after an Office action under Ex 
Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) has been 
timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114. 
Applicant's submission filed on 1 1/20/2007 has been entered. 

The indicated allowability of the claims is hereby WITHDRAWN upon further 
consideration. 

Claims 56-77 are pending and examined on the merits. 

Information Disclosure Statement 

The references cited in the IDS filed 1 1/20/2007 have been considered. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 67-72 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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Claim 67 is indefinite because section (i) appears to contradict the description of the 
polypeptides set forth in subsection (b). Section (i) is a selecting step where at least three nucleic 
acids are selected, a nucleic acid encoding a first polypeptide, a nucleic acid encoding a light 
chain and at least one additional nucleic acid encoding at least one additional polypeptide, 
whereas, subsection (b) describes a first polypeptide and an at least one additional polypeptide as 
each comprising a binding domain that comprises a heavy chain variable domain and a light 
chain variable domain. Thus, there does not need to be a nucleic acid encoding a light chain, if 
the nucleic acid encoding a first polypeptide that comprises a light chain variable domain. 

Claims 68 and 69 are indefinite because "the altering" lacks antecedent basis in claim 67, 
from which both claims depend. 

Claims 71 and 72 are indefinite because "the antibody constant domain" lacks antecedent 
basis in claim 67, which recites a heavy chain constant domain. The "antibody constant domain" 
encompasses a structure from a whole antibody that includes the constant regions from both the 
heavy and light chains. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 77 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
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in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

Claim 77 introduces new matter into the specification as originally filed. Claim 77 is 
drawn to a method of claim 76, which is a method wherein the multimerization domain of the 
first polypeptide has a protuberance and the mulitimerization domain of the at least one 
additional polypeptide has a cavity, where claim 77 adds the limitation that the multimerization 
further comprises a non-naturally occurring disulfide bond. Thus, claim 77 is drawn to a method 
for making multispecific antibodies having a multimerization domain with a protuberance and 
cavity interaction in addition to a disulfide bond. The amendment which originally introduced a 
claim of this nature was filed 5/13/2004. The passages pointed to by applicant in the remarks 
accompanying the amendment do not provide support for a method encompassed by claim 77. 
Furthermore, an examination of the specification does not reveal any support for subject matter 
of claim 77. Therefore, it does not appear that the inventors were in possession of the invention 
of claim 77 at the time the application was filed. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 56, 58-68, 70, 71 and 73-76 are rejected under 35 U.S.C. 103(a) as being obvious 
over Carter-A (US 5,731,168 issued Mar. 24, 1998; effective filing date is March 1, 1995; cited 
in a previous Office action 1 1/02) in view of de Kruif-A (de Kruif, J. et al. The Journal of 
Biological Chemistry, 271 (13): 7630-7634, 1996; cited in IDS) and further in view of de Kruif- 
B (de Kruif, J. et al, J. Mol. Biol, 248: 97-105, 1995; cited in IDS). 

The applied reference has a common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
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inventor of this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reference 
under 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1 .321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Carter-A teaches methods of making bispecific antibodies comprising culturing a host 
cell comprising a nucleic acid encoding a first polypeptide and nucleic acid encoding at least one 
additional polypeptide, wherein the first polypeptide and the at least one additional polypeptide 
comprise multimerization domains that contain a heavy chain constant domain forming an 
interface positioned to interact with an interface of the multimerization domain of the at least one 
additional polypeptide (column 5, line 34- column 6, line 47; see claims 1-18, 21-28 and 31-41). 
These polypeptides also form binding domains that comprise scFv antibody fragments (column 
9, lines 47-62 and column 17, lines 36 - 53), with one binding domain having one specificity and 
the other binding domain having a second, different specificity (column 10, lines 25-30). The 
interaction between the multimerization domains comprise a protuberance-into-cavity 
interaction, which is generated by altering the first polypeptide by substituting an amino acid of 
the first polypeptide with an amino acid that has a larger side chain volume than the substituted 
amino acid and the cavity is generated by altering the at least one additional polypeptide by 
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substituting an amino acid of the at least one additional polypeptide with an amino acid that has a 
smaller side chain volume than the substituted amino acid (column 11, line 62 - column 14, line 
38). Carter-A teaches the specific residues for substitution that are listed in instant claims 61 and 
62 (see claims 4-13, columns 52-53; and column 12, lines 59 - column 13, line 26). Carter-A 
teaches methods for making bispecific antibodies comprising heavy chain constant domains that 
are either Ch3 domains or IgG heavy chain constant domains (column 8, line 61 - column 9, line 
45). Carter-A teaches and claims host cells comprising nucleic acids encoding bispecific 
antibodies (column 6, lines 15-23 and claims 36-38). Carter-A teaches a selecting step as part of 
a method for making bispecific antibodies (see column 15, lines 25-37). Carter-A teaches use of 
phage display selection in the method of generating a protuberance or cavity (see column 37, line 
34 - column 38, line 35). 

Carter-A fails to specifically teach that the light chain variable domain for one binding 
domain formed by the first polypeptide will have the same amino acid sequence as the light 
chain variable domain for other binding domain formed by the at least one other polypeptide. 

However, de Kruif-A teaches methods for making bispecific antibodies from semi- 
synthetic antibody phage display libraries, such as the libraries of Hoogenboom and Winter 
(1992), Nissim(1994) or of de Kruif (1995) (see page 7632, 2nd column), de Kruif-B teaches 
that libraries such as that of Hoogenboom and Winter(1992) or Nissim(1994) are libraries with 
collections of V H genes combined with one light chain (see page 98, column 1, first full 
paragraph). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have combined the teachings of Carter-A with those of de Kruif- 
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A and de Kruif-B to make the claimed inventions because Carter-A teaches that bispecific 
antibodies may be made using methods of forming interfaces to promote heterodimerization of 
two different polypeptides, and because Carter-A teaches that nucleic acids encoding such 
polypeptides may be derived from known phage libraries. Because de Kruif-A and de Kruif-B 
show that antibody phage libraries containing multiple heavy chains paired with the same light 
chain were known in the art and useful for isolating scFv fragments that bound to different 
antigens, it is clear that the prior art provided antibody phage libraries that encode binding 
domains that are the same as those of the claimed multispecific antibodies where the sequence of 
the light chain is the same for each binding domain. While there is no explicit suggestion in 
Carter-A to choose one of the libraries provided by de Kruif-A and de Kruif-B, it would have 
been obvious to try to use the methods of Carter-A, which suggested the use of phage libraries as 
a source of nucleic acid sequences to encode the binding domains of the first and second 
polypeptides, with the phage libraries taught by de Kruif-A and de Kruif-B, especially since de 
Kruif-A suggests that bispecific antibodies may be made from such antibody phage libraries. 

Claims 56, 58-68, 70, 71 and 73-76 are rejected under 35 U.S.C. 103(a) as being obvious 
over Carter-B (WO 96/2701 1; published 6 Sep., 1996; cited in IDS) in view of de Kruif-A (de 
Kruif, J. et al. The Journal of Biological Chemistry, 271 (13): 7630-7634, 1996; cited in IDS) 
and further in view of de Kruif-B (de Kruif, J. et al, J. Mol. Biol, 248: 97-105, 1995; cited in 
IDS). 

Carter-B teaches methods of making bispecific antibodies comprising culturing a host 
cell comprising a nucleic acid encoding a first polypeptide and nucleic acid encoding at least one 
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additional polypeptide, wherein the first polypeptide and the at least one additional polypeptide 
comprise multimerization domains that contain a heavy chain constant domain forming an 
interface positioned to interact with an interface of the multimerization domain of the at least one 
additional polypeptide (page 6, lines 14-44; page 7, lines 10-36). These polypeptides also form 
binding domains that comprise scFv antibody fragments (page 10, lines 16-25 and lines 37-46; 
page 11, lines 17-24; and page 19, lines 2-7; page 21, lines 3-17), with one binding domain 
having one specificity and the other binding domain having a second, different specificity (page 
1, lines 11-12; page 4, lines 8-21). The interaction between the multimerization domains 
comprise a protuberance-into-cavity interaction, which is generated by altering the first 
polypeptide by substituting an amino acid of the first polypeptide with an amino acid that has a 
larger side chain volume than the substituted amino acid and the cavity is generated by altering 
the at least one additional polypeptide by substituting an amino acid of the at least one additional 
polypeptide with an amino acid that has a smaller side chain volume than the substituted amino 
acid (page 13, line 39 - page 17, line 20). Carter-B teaches the specific residues for substitution 
that are listed in instant claims 61 and 62 (page 14, line 23 - page 16, line 2). Carter-B teaches 
methods for making bispecific antibodies comprising heavy chain constant domains that are 
either Cr3 domains or IgG heavy chain constant domains (page 10, lines 22-27 and page 10, line 
42 - page 11, line 2). Carter-B teaches host cells comprising nucleic acids encoding bispecific 
antibodies (page 7, lines 10-16). Carter-B teaches a selecting step as part of a method for 
making bispecific antibodies (page 18, lines 19-22). Carter-B teaches use of phage display 
selection in the method of generating a protuberance or cavity (see page 44, line 33 - page 46, 
line 40). 
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Carter-B fails to specifically teach that the light chain variable domain for one binding 
domain formed by the first polypeptide will have the same amino acid sequence as the light 
chain variable domain for other binding domain formed by the at least one other polypeptide. 

However, de Kruif-A teaches methods for making bispecific antibodies from semi- 
synthetic antibody phage display libraries, such as the libraries of Hoogenboom and Winter 
(1992), Nissim(1994) or of de Kruif (1995) (see page 7632, 2nd column), de Kruif-B teaches 
that libraries such as that of Hoogenboom and Winter(1992) or Nissim(1994) are libraries with 
collections of Vh genes combined with one light chain (see page 98, column 1, first full 
paragraph). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have combined the teachings of Carter-B with those of de Kruif- 
A and de Kruif-B to make the claimed inventions because Carter-B teaches that bispecific 
antibodies may be made using methods of forming interfaces to promote heterodimerization of 
two different polypeptides, and because Carter-B teaches that nucleic acids encoding such 
polypeptides may be derived from known phage libraries. Because de Kruif-A and de Kruif-B 
show that antibody phage libraries containing multiple heavy chains paired with the same light 
chain were known in the art and useful for isolating scFv fragments that bound to different 
antigens, it is clear that the prior art provided antibody phage libraries that encode binding 
domains that are the same as those of the claimed multispecific antibodies where the sequence of 
the light chain is the same for each binding domain. While there is no explicit suggestion in 
Carter-B to choose one of the libraries provided by de Kruif-A and de Kruif-B, it would have 
been obvious to try to use the methods of Carter-B, which suggested the use of phage libraries as 



Application/Control Number: 09/373,403 Page 1 1 

Art Unit: 1643 

a source of nucleic acid sequences to encode the binding domains of the first and second 
polypeptides, with the phage libraries taught by de Kruif-A and de Kruif-B, especially since de 
Kruif-A suggests that bispecific antibodies may be made from such antibody phage libraries. 

Claims 56, 57, 67 and 69 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hu (Hu, S.-z., et al, Cancer Research, 56: 3053-3061, 1996) in view of de Kruif-A (supra) and 
further in view of de Kruif-B (supra). 

The claims encompass methods for making bispecific antibodies comprising 
multimerization domains that are made up of a domain from a constant region of an antibody and 
also a non-naturally occurring disulfide bond, where the antigen binding domains are made of 
scFv fragments, where one scFv binds one antigen and the other scFv binds a second antigen. 

Hu teaches that scFv dimers may be formed by ligating a nucleic acid sequence encoding 
an scFv domain to a nucleic acid sequence encoding a Ch3 domain with a nucleic acid sequence 
in between the scFv domain and the Cr3 domain, where the linker sequence encoded a hinge and 
Gly-Ser sequence, which included two potential disulfide bridges. 

Hu fails to teach that the two scFv bind to different antigens (bispecicity). Although the 
light chains of Hu's scFv domains are the same for each scFv domain this is because the two 
scFv domains bind to the same antigen. 

However, de Kruif-A teaches methods for making bispecific antibodies from semi- 
synthetic antibody phage display libraries encoding scFv domains, such as the libraries of 
Hoogenboom and Winter (1992), Nissim(1994) or of de Kruif (1995) (see page 7632, 2nd 
column), de Kruif-B teaches that libraries such as that of Hoogenboom and Winter(1992) or 
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Nissim(1994) are libraries with collections of Vh genes combined with one light chain (see page 
98, column 1, first full paragraph). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have combined the teachings of Hu with those of de Kruif-A and 
de Kruif-B to make the claimed inventions because Hu teaches that scFv dimers may be made 
using methods of forming interfaces to promote heterodimerization of two different 
polypeptides. Because de Kruif-A and de Kruif-B show that antibody phage libraries containing 
multiple heavy chains paired with the same light chain were known in the art and useful for 
isolating scFv fragments that bound to different antigens and that scFv libraries are useful for 
finding scFv domains for a bispecific antibody, it is clear that the prior art provided antibody 
phage libraries that encode binding domains that are the same as those of the recited 
multispecific antibodies where the sequence of the light chain is the same for each binding 
domain. While there is no explicit suggestion in Hu to make bispecific scFv dimers or to choose 
one of the libraries provided by de Kruif-A and de Kruif-B, it would have been obvious to try to 
combine the methods of Hu, which teaches a method for making an scFv dimer, with the 
methods of using phage libraries as taught by de Kruif-A and de Kruif-B, to make bispecific 
scFv dimers as suggested by de Kruif-A. 



Conclusion 



No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne Holleran, whose telephone number is (571) 272-0833. The 
examiner can normally be reached on Monday through Friday from 9:30 am to 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Larry 
Helms, can be reached on (571) 272-0832. Any inquiry of a general nature or relating to the 
status of this application or proceeding should be directed to the Group receptionist whose 
telephone number is (571) 272-1600. 

Papers related to this application may be submitted to Group 1600 by facsimile 
transmission. The faxing of such papers must conform to the notice published in the Official 
Gazette, 1096 OG 30 (November 15, 1989). The Official Fax number for Group 1600 is (571) 
273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 

Anne L. Holleran 
Patent Examiner 
March 14, 2008 

/Alana M. Harris, Ph.D./ 
Primary Examiner, Art Unit 1643 



